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Emergent Leadership and Team Effectiveness
"on a Team Resource Allocation Task

Emergent leadership and team effectiveness are important, considerations in the
study of group tasks requiring coordination among members. By emergent lead-
ership, we are referring to the extent to which a particular individual exhibited
influential or leaderly behavior. Sp-cifically, these leaderly behaviors are ex-
tent of verbal participation by the individual and the kinds of verbalizations

Pr made. We tried to discover features of individuals and teams which allowed
these individuals to influence team outcomes. By team effectiveness, we are re-
ferring to team performance scores on an objectively quantified task. We tried
to discover factors in the teann's individual characteristics, composition, and
communication patterns which contribute to good performance.

Emergent Leadership

Verbal participation has been demonstrated to be a very good index of in-
fluence and leadership (Sorrentino & Boutillier, 1975; Stein & Heller, 1979;
Strickland, Guild, Barefoot, & Paterson, 1978). Another index of leadership is
the number of directive comments made by the individual (Bales & Strodtbeck,
1968; Sorrentino k Field, 1986). We used both of these indicators to study
emergent leadership in these investigations.

Leaders are more likely to emerge on certain types of tasks and in cer-
tain groups than others, Large groups need leaders more than small ones do
(Hemphill. 1952). Members usually respond positively to emerging leaders when
1) they feel that they can succeed. 2) they value the rewards for success, 3)
coordinated group effort is required rather than individual effort. and 4) the
emerging leader is experienced at leading (Hemphill. 196,1). Members are likely
to appreciate and encourage an emerging leader when the group - team has
experienced stress (Hamblin. 1958).

Under other circumstances. it is unlikely that an emerging leader will be
encouraged by other members (Kerr & .lermier. 1978). If the team meembers
have considerable and equal ability and experience, if they need independence,
and if they are indifferent !oward group rewards, anyone emerging as a task-
oriented leader will be discouraged. If the task is unambiguous and routine,
if it has little variability, and if it provides its own acconplishmert feedback,
task-oriented leaders will also be discouraged because their roles are minininized
in imnportance by the nature of the task.

Let us consider some of the team and task characteristics in light of these
variables. The teams observed were t hree-person teams compos-ed of the various
possible combinations of niales and female". They had equal and identical roles
in performing lhe task. which shouid have discouraRed leadership dominance
by one member. The small eize of the teams should have worked against the
emergence of leaders (Hemphill. 19.52). The team menmbers appeared motivated
to succeed and in feel that they could succecd which should foster the emiergence
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of leaden. Team members had equivalent training and experience on this task,
but they had different levels of experience with computers and video games. This
differential experience should have encouraged the more experienced members
to become leaders.

A potentially important factor in the emergence of leadership was the sex
composition of the teams (Hollander & Yoder, 1980). Several studies have shown

-.that men tend to be more task-oriented and women, more group harmony-K° oriented in groups (Bond & Vinache, 1961; Ekilson & Wiley, 1976; Strodtbeck
& Mann, 1956; Vintcke, 1969). Since we have focused on task-oriented leader-
ship rather than socioemotional leadership (Bales & Slater, 1955) and since task-
oriented behavior is more likely to occur during the trials (when we recorded
interactions), we expected that men would emerge as leaders more than womlen.
Males would emerge as leaders more if the task were a male sex-typed one,
with which males would be expected to be more faniliar (Hollander &" Yoder.
1980). However, the TRAP task is probably only slightly sex-typed: that is. it
is sex-typed to the extent that males spend mnore time on related instrumeuts
like computers and video games.

However. the sex composition of the team may have greater impact titan the
gender of the individual team member. For instance, E.Akilson & Wiley (1976)
found that male leaders performed more leaderly behavior when they led an-
all-wmale team than when they led a mixed-sex team. From these results, we
expected that men and women team members would be more likely to emerge
as leaders if they were in the majority than if they were the solitary male or
female team member.

Self-attention theory (Mullen, 1983) suggests that sex composition would
have other effects on behavior in the group. Mullen argues that self-attention
makes a person try to conform to appropriate standards of conduct for him I
or her in the situation. He further state. that an individual is likely to be
more self-attentive in a group if his or her particular subgroup is small relative
to the total number of people present. One basis for self- and other-group
definition is gender (Mullen, 1983). Accordingly, a solitary male or a solitary
female should be much more self-attentive than anyone in an all-nmale or ail
all-female group. If the normative standard for males in groups is to be more
task-oriented and the standard for females is to be nuore group-oriented, lhenl
self-attentive solitary males slhould enmerge as task-oriented leaders more than
any other individuals. This prediction is opposed to the expec'ation expressed
in the preceding paragraph. This position did lead us to expect that members
of all-male or all-female team.s would be less likely to emerge as leaders than
tmiembers of the majority sex in mixed-sex teams would.

Task features should also affect the emergence of leaders. The Team Re-
Qource Allocation Problem (TRAP) task will be described in a later section.
TIeere was more tinme pressure oil some trials than on others. Leadership behav-
ior should havt beemi encouraged more oil fast trials (Hamblin. 19.58). The large
amount. of team effort required should have entcouraged I ask-orient ed leadership.
lit the McBride (in preparation) study. half of the teams were given -.ppropriate
resourco allocation strategies to use before they began. Thoee teams which re-
ceived this heuristic information should have exhibited less leadership behavior
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because. the knowledge of appropriate strategies should serve as a substitute for
leadership (Glemon, Seaman, & Hollander, 1978; lKerr & Jermier, 1978). In all
conditions, performance feedback supplied by the apparatus should have also
substituted for leadership. As the teams worked at the task, it became more
routine. Therefore, less leaderly behavior should have been exhibited in the last.
see ion than in the first one.

Other task features could have affected the emergence of leadership. In all
conditions of both studies, team members had to look at their displays contin.
uoudy for information. The fact that all team members had access to identical
information on the screens probably minimixed leadership communication. The
display screens also made verbal communication less necessary because a person
could lead by moving his or her cursor to the desired line rather than talking
about it. This leadership behavior, which we could not assess, probably oc-
curred more in later sessions after all team members were familiar with the
system. To the extent that members led by moving the cursor, lower verbal
participation leadership would occur.

The required attention to the display screen reduced nonverbal communica-
tion channels in all conditions of both studies. In the isolated setting of the Wil.
son, McNeese. & Brown (1987) study, nonverbal communication was elfectively
eliminated. One would expect that verbal communication would be accentuated
in the isolated setting to compensate for the unavailability of nonverbal com-
munication. So greater team talking frequencies and average durations would
be expected in that condition.

Team Effectiveness

We measured team effectiveness by deriving a team performance score on
each trial. We attempted to see what information about team behavior and team
characteristics predicted those scores best. The questions we asked were: Did
teams with one dominant individual in terms of talking frequency or duration
or number of command-s issued perform better or worse than teams without
a dominant leader? Did teams which talked more perform better or worse
than less talkative teams? Did teams with much computer and 'or video game
experience perform better than inexperienced teams? Did teams with particular
sex conmpositions perform better than other teams?

From the evidence that teamns with meImbers of essentially equal ability who
perform identical roles discourage emergent leadership (Kerr & Jermier, 1978),
we expected that teams with a dominant individual would perform worse. We
expected that teams which talked tuore overall would perform bet.tei, especially
when tie team had not received strategy information beforehand and especially
in the frst session. However, a study of teamwork in naval crews indicated that
verbal communications. when they 'We 11|.nlece.$.1arv. have a disruptive effect on
performance (Williges. Johnston. " Briggs. 1'1J6), O. the present ta.sk. some
verbal communication seents to be necessary to coordinate the teamlns efforts
optimally. Hence our prediction that ialkin• will enhance performance stands.

Further. we expected that the team characteristic of haviiig team memlibers
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who wet. experienced with computers and video games would yield better team
pufonnaace. This experience may have been extremely helpful on faster trals.
Nf there were different levels of experience within t he samet tearn, tearnt in which
the mswt experienced perso(s) talked most should have performed bettt*i. The
sex composition variable was expected to affect team performance in the fol-
lowing way: Mixed-sex teais, especially male majority teams, were expected to
pefom better because appropriate leaders should emerge and group harmony
needs, which appear to be important to team functioning, should be mest with
the presence of at least oue female.

Types of Verbalizations

The audiotaped information in the McBride study was analyzed according
to differenit types of verbalizations. Research cited by Foushee (1981) on corn.
ninnicatious between flight crew members has interesting implications for our
coded dama He stated that more errors were made by crews who comm tni-
cased very little. That result suggests that total verbalitation scores should be
positively correlated with perfornmance &,:ores. Further, he stated that nmore ac-
knowledgementut to statenments was associated with fewer error*. These results
led as to expect that more agreeing responses would be associated with better
score. Mane conmmandý were also associated with fewer errors, which led us
to expect that more commands would be associated with better performance.
An ansubstantiaved commtent by Foushee suiggesit that the use of suggestions
or questions to initiate actions instead of direct commands may contribute to
better performance. Also, if one person issues more commands thtan others, it
may lead to poorer performance in hi6 equal st at us team situation. More timle
pressure (on fast trials) should lead to more emergent leadership in terms of
number of commands issued. We also expect that fewer commands would be
issued in later sessions, on slow trials, and among team% given~ heuristic iatfor-
ination because of the lowered need for leadership (Kerr k- Jermier, 1978).

Team members with more video game ýiid computer experience were ex.
pected to exert leadership by issuing more commands or suggestions. Positionsk
cited earlier indicating that women are more group-harmiony oriented than men
and some of Foushee'a, (1981) observations led us to expect that women would
be likely to make less commands, more suggestitons. more questions. and m1ore
agreeing responses than mon would.

The TRAP Task

LThe Team Resource Allocat ion Probeat, (TR AP). thle task used in hot I st ud.
h its that we analyzed. w-. develoled by. Cliff Brown (Browit & Letipp. 1985). It

6s a task which requires thit-t teani meiuberzs coordinate their efforts to maximize
their teanm score. In the graphic display mnode, targetes appear ona the screen and
miove from left to right. There are eleven rows on thne screen and. at a particularr time. there are targets, on most of the rows. Some targets require all three teamn
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members t. use their cursao to be on the tame row simultaneously. Others
require two team members and others. one. The %ay the targets are staggered
a.rc the rcea. it is impossible t.o respond to all target# during the time they
are on the Kreen. As you can Pe in the table below front Wilson, McNeese, and
Brown (1987), targw t on the screen which require all three ntembers to respon.
me wcrth more than two-person targes and one-peron targets.

Table 1. Target Values

One Person Targets Point Value
Blue triangle 1
Red triangle 3

Blue circle 3
Red circle 5

Two Person Targets
Blue triangle 4
Blue circle 4
Red triangle 8
Red circle 8

Three Peron* Targeu
Bluec ccle 3
Red circle 9
Blue triangj 9
Red triangle 15

The task is to accumulate as many points as possible on a trial. Figure I front
Wilson, McNeese. and Brown (1987) illustratet. how the screen could look at one
time on a trial. There are other variations of the task which were used in the
two studiet front which we analysed data. One variation in the study by Wilson.
McNeee. and Brown (1987) was to present an equivalent alphanumeric version
of the graphic display (i.e. it labels such as -blue triangle' with a clock ticking
off the time rather tl.an having targets moving across the screen). The McBride
(in preparation) study used t0- original graphic display and three other moving
target displayv: I)ietter target. 2)color targets, and 3)letter, color targets.

Aua important ad4ition to all displays in the McBride study was 20 black
m-ctangular targets of uncertain value. Tv find out an uncertain target's poten-
tial value, all three members had to cursor to the row and press -#tart". After a
time, the potential points and the probability of getting the points appeared on
the rectangle: for example, L84 meant that there was a low probability (20'1) of
getting 84 points. At that point, the teawr could abahadon that target for other
opportunities or presut "t tart' to commit to that target.

7
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We analyWe computerised data from the Wilson. Mc Netft, and Brow"
(1W?7) 3tudy, and comaptneriaedI and audiotaped information front the McBride
(6a preparstion) study. The primary independent variables in Ihe Woally with in.
seam. Qeig of the Wilsnem atA study were- 1) display speed (fast & slow ' ; 2)
smuling (laVg screw display and small Kcrees with isoate team miember.) and

S) display forama (alphanumsiri and graphic). The efects of these variabli on
team peiftanance is prefseted in that paper. The primary independent vari.

format (origmnal graphic, color, letter, k- letter/color); sand 3) heuristic3 (poi-i
ble strategies presented or not). It should also be noted that tnauetain targets
weae a constant is the Mc~ride smudy. while they did not appear at &Il in the

Wullsove et aI. study. '!.he twenty additional uncertain value targets added ap.
proxnimately one minute to the last trials and twe nkinute. to the? tlow irials,

Sintiee thtree-perso team*s part icipaa..d in the Wilson et aI. study. and 32I
three-permo team# pantkmpateJ in the McBride cvudy. The sex conaposition of
the teasm varied fronm all male to all fematle. All individual backgrou'td info,--
matioe availabl was used in the analywss. This included the sex composition of
the teams. the seat location of members. and ins the McBridle study. thle class ofI
item wmembr (and are of approximnately half tht- teams). and contputer a~ad
viti. game experience from self-reports.

Procedure

Informnation on expeorinmental conditions. average tAlking 4ur~atic'n per inti.I

vidual per trial, talking frequency per individual per trial, and team performance
score per trial was derived front computer recordit for uthe twii experinkewn'
Other individlual information an~d sex conupositiost of the teami were comibined
with that data front both eliperinteats.

We aloo analysed audiotape information fromt the McBride study. Coders
listened to one or two channels of the audiotape. corresponding to Ut~teances
of one or two tecane members during the trials of the first and last sessionf. For
each utterance. the coder recorded the person speakimig (A. B. C') and clatsifted
t he verbal content ait I)& covioamad. 2)a Eiaigges tion. 3i)a quest ioaa, fla etatement.
S1 an aereeing response, or tiia disagreeiviv responase. Fromt this: raw data. we
dlerived the ountlur of echrl type of vrIhaliaticag by each perosna on riacla trial.

This information and thme talkinit frequmencies and duratiomas were used to assetsI
the amonaut of influential or leaderly bchavior b%. eachi individua.l.

."ubjective est imate.- of thet percrnt aumfluent( of each team11 mamewaer "11 large



deoikne were also obtainedJ frona each subject.

Derived Scare. Some Pf the nieasure stned werit t he samte arross tha two
L ~~studies. !a both studios, the primryaa measure# of teatti part icipatijon wete total

team talking frequency -per four minutes of trial time (FREQ). average ui.
teranc durticin for the team (DL'R); the maximum frequer~cy of the teanm
(MAXFREQ), which reprmpetetd the percent of talkimg frequecuy for the most
talkative mnember of the team; the nmaximtum duration of the team (MAXDI)VR),
which repromesed tie percent of the team's t~alking duration of the longest t alk-
iag mimher, Alht standard deviation of the frequencies of the teanm ISTDFREQ);
and the standard deviation of the durations for the teamt (STIDDVR), These
team bohavwic meastow -xre compared to team performtance scorw AOR)
which wore extpressed as a peraetage c4 optimal scores predirted by a model for
teach trial, to assews team effectiveness. The individual participation mneasures
used to inJex leaderly behavior were istandardised frequenicy (ZFREQ). which
was the number of times a promp talked relative to the talking frequency of the
whole team; the raw individual frequency (I'% D FR EQ), and individual d'urat ion
(IND) DVR). which was the team nmenther's average u~tterance duration.

14 the Wilscn et A. study, sex of the teanm memtber (in particular sex con'-
positi oneams). the seating position. and SAiAT preference scoros were related
to these individual behavior measurems. Thae sex composition of the teant wait
related to the team behaviors mteasares .asd the teani score.

In the McBride study. the age. acadeptic clats. member sex in particular sex
compc.ition teame. individual comnputer experience gcores ftrifint self-report).
individual video gamie experiezlce. anid iituinence (mneat, of subjective ratings of

percent influence) were relatod to thei individual behaviojr measures.. Thme sex
composition of the team, team comiputer experience, teamn video gantie experi-

influential mnember of the team) were related to the tenin behavior measures
and the teant performance zicoree.

The audiotape data% fromt the McBride study was coded into coniniamids, *-ug-I

Sestions. question.-. tak.4relaited -tatementit. agreenin respon"et. and disagreeing
retponses made hy. Person A. B. and C onl each trial of t ie first amid fourth (last)
#essiois. Thme frequencies, of these six res.pon-te categories comprisedl the indlivid.
ual leaderly conuwmuts measures: they -were related to the samte itidividual factors
mnwtionedi in wle preceding paragraphl. Two individual measures. COUNT anid

COU NT. wvere d.trived for ecch Lcategcin' and a total commnthicat ions categon. I
COUNT refeired to the raw niumber of ruclt comuments mnade Ly the individuaL
ZCO1*NT was the number of sutch commenints relativtQ to the total of the cm
utients made by the whole team. Maxinmumt scores, onl each cwi~orv IIAXCOMl.
N1AXSV(G. MAXQI'E$T. MAXSTATE. MAXYES. NMAXNO nimd MAXTO.
TAL). which represented the ,.inmber of 4iisci comiieinini ý.aale b%- lie personl
wholsi'ued tile most commands vis.c. relaitive it dit tra iitot 0 1.or file i aft eori
were derived. SCOINT was thle simi oft lit verbal caivgur\ for a1 team. Thaese
leadership and teantt lwelavior iii istre were rel.ted in each 'other ;oid thll trian
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R~sults

Wilsonz, McNeese &Brown Resnsa

*At the team leval, trial speed (involvinkg tlime pressure) had some interesting
7elect Qi behavior. Teams talked more times per minute on the fast trials,

I'(i, 1s) -9.17, p < .0l;and they talked in shorter utterances onl the fast trials,
F(1, 15) 12-13.p < .005. Also, a talking leader emerged most. on the fast trials
with graphic. displays. F(I, 15) = 3.88. P < .07;and the variation in talking
frequency aniong team members was greatest on the fast trials. F(1, 15)=
6.26, P < .05. As for team performance, teams scored better on the slow trials

* *-*- than on the fast trials F(1, 15) = 188.l 9 ,p < .0001; and they score-d better with
graphic displays than, with alphanumeric displays, F(1, 15) = 23.35, p < .0002.
The gvup verss isolated setting did not affect performance or behavior. Nor
did tle sex cotuposition of the teams affect Leh~avior or performancf of the teamt

a whole.
:When behavior at the team level wab correlated with team performance,

* ~an imterstim pswa. appeared. The teams who had more dominant talkiAg
leaAmr scored wors, r(16) - -. SO,p < .05 between MAXFREQ and SCORE.
When the *xperiuteatal conditions were ignored, the correlation between team
talkiog duration and teami perfornnance was significant. r(128) = .22, p < .02,
in&&c4*a that teams which talked in longer utterances scored: better.

it, this study, we only had three individual factors to examine to sewhich
:"akItds of people exhibitcd the most leaderly beh~vior. Those three factors were

sex of the individual (within part.culawr sex composition t~eums), individual
SWAT prferences, and individual seaL position. The overall Fs of sex con-
position did not approach significance for any of the measures. But. according
to poirwise comparisons, the solitary women in majority male teams talked
more Z.has women int majvrity female teanis (p < .0) in terms of individual
talkin!' frequencies; and in -. rmis of standardized frequencies (ZFREQ) and du-

. .,rations. they talked more and in longer utterances than mnen in those majority
4 bmale teams (p < .07 for both measures). For the SWAT preference t~ypes,

we only used the data from the four teaw,~ who had a teami member of each
SWAT type for analysis: anti the overall ANOV'A results were not significant.
F(I.9) = 2.63,v' < .13.H..wc-er. pairwise comparisons showed that subjects
who focused onl cognitive effort. in their subjective workload judgmientts talked
mlome than team members whv emnphasized peaycholcl~ical stress in their work-
load jtmdgnemits (I. < .05). Seat position did ntot affect the aimioummm of leaderly
behavimor displayed.

............. 1 1
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*The McBride Computerized Data Results

The elfects of trial speed on teant performance and behavior in this study
were very consistent with the ressults in the Wilson et al. study. Again, teams
trulked more times per minute on the fast trials, F(1, 24) = 61. 70, p < .0001; and
they talked in shorter utterances on the fast trials, F(1, 24) = 24.24, p < .0001.
Also as ist the Wilson of al. study, teains scored better on the slow trials than

.. k "", on the fast trials, Ff1, 24) -470.53, p < .0001. As in the earlier study, variation
in talking frequency was greater on the fast trials, Ff14 4) = 10. 11, ro< .005.

'The sex composition of the teams did not affect behavior or performance
according to the overall F's. but pairwise comparisons sugge-sted that variances
in'talkting frequency (STDFREQ p < .07) and duration (STDDUR p < .05)
were greater in majority male teams than in majority female teams. Also,
amoeng teams which were not given heuristics, all male and majority male teamns
performed better t han majority femnale teams, F(2, 13) = 3.75, p < .052.

Other factors present only in the McBride study affected team performance
abid behavior. Teams that. received heuristics about th#. task performed better
than teams who. did not, F(1. 24) = 13.67, p < .005, wvith the best scores being

4C,%c.1 easgvnhuitisas akd nlne teaneF1 4
achieved by teams with' heutristics on the fast trials, Interaction F~l, 24) =
846.42 p < ý.02; and oivnthfattilheeeaswh heuristics alotle lne teacspok more2)
th12p teams andt othe thre conditrions. th neteraction Fith 24)isic spokep .02.

~~thi ten m d iniu variabiltye inre talk iin ns freq en a ractesn mong 2 eam given p< 02
in risticson fastriablsty iStDFlkint rqeractio was4 grats among, tem given

The statistics onl sessions revealed somie intcesting patterns of behavior as
the imams becante more experienced at thet task. Teams scored better in tile
final two session-, than in the first one. F( 3, 72) 1 0.11j, < .0001: and they
.41ked :ess, F(3, 72) = 4.26.1o < .01. Also. leaderly talking behavior increaled
froott he early sesuions to the ial-er ones, MAXFR EQ F(3. 72) = 3.99, T. < .011
and MAXD1.ftr F(.3.72) = 3 .69,p T. <.02: aiid thle variability in t alking frequency
and duration increased from the early sessions to the later ones. STDFREQ

p.F(3, 72) = 9.79.y F, .0001 and STDDU R F(3, 72) = 9.26.;1. < .0001.
When behavior at the terim level was correlated with team performance, the

negalive!,o'rrelation between domnwance of the talking leader oin thle team mid
wcore was not significant. r(32) - ... =.41: unlike in the previous study.
Results indicated that overall teami computer use experience was related to tearn
performance, r(32) = .54. p < .002.

At the tea m level.,p=arial correla iions bet ween beha~viorali meaisures and sRcore
(adjasted for teavis. mneaniing that teams* intercepts were equated) at different
levels of heuristics. .4essione. and trial speeds were citlculat~ed. Most significantt
correlations occurred in the first se.-ioii onl fast trialst with tile teamls which

weegiven lituristicz. U.nder those conditions, teamis which talked less scored
bte.r(04) = -.:30.r. -- .05: and teamsF with more doininatit talkinig !eaders

and grtater variability iniiteam miembers* talkinig scored better. r's betweenl
score and MAXFREQ. MAXDUR. STDFR EQ. and STDDV.R rang~ed froin ..'s
to .35, 1!, < .05. By tile last session and for thle slow trials thiroughiout. these
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coey"14ions disappeared for the teams with heuristics. The only significant
pra)correlation for the teams which were not given heuristics occurred in the

A~U IsessWion on the slnw trials. This result indicate(I that teams which talked in
lgrutterances under these coisditions scored better, r(04) = .31, p < .05. No

other partial correlations with team performance were significant.
On the individual level, we evaluated the relationships of academic class,

age, sex (in particular sex composition groups), computer experience, and video
game experience to talking leadership measures (frequency, standardized fre-
quency, and average talking duration) and rated influence on the team's de-
citions. .. Among teindividual background variables, males had more video
Same experience, ?(1, 94) = 14.20, p < .001; as did lower academic classifica-

W - tion subjects. r(06) =- .20, p < .053. Males also had slightly more computer
experience, F(t ,94) =3.77, p < .06. There were no differences in computer
experience between subjects based on age or classification.

On the individual level, some interesting patterns emerged in the data onl
rated influence of the individuals. Recent video game players were rated as
more influential than those who had not played recently, r(48) = .28. p < .054.
Also. those who talked less, according to ZFREQ, were rated as more influen-
tial. r(48) = -Z2,p < .07. Video game players talked less !han noti-players.
rf9G) = - .21, p < .05. To examine this pattern more closely, we broke rated
influence down into rated influence oil fast and slow trials, and we examined
the correlations at different levels of heuristics and trial speed. It occurred
tha the strongest correlations with rated influence (onl fast trials) appeared
for the miembers of teams given heuristics on the fast trials. Under these
conditions, persons who talked (ZFREQ) lese were rated at, more influential.
r(27) = - .XC, p < .07, and experienced video game players were rated as more
influential, r(27) = .39, p < 05.

Sex of the individual did affect talking behavior in different sex composition
teams. Pairwise comaparisons onl the frequency measure indicated that femlales
in majority femnale teams (M =9.91) talked more than femiales (M = 4.19jr' <
-.052) or males (M = 5.86, 1 < .02) did in majority ,malt teams. The average
duration data revealed that females iin am;ny(M = 4.4 1,c. talked more
t han niales in a majority (M = :S.30.-ec.. T. < .03). Also onl the duration measure.
mnales in all ainale teanms (M = 4.47) talked ill longer utterances than males inl
majority mnale teamis (M = &3O.30 < .005).

Typest of W-irbaliuation -Analysis

Four coders recorded the si~x types of verbalizations spokena by the three
members of tile 32 teams during their first and last (fourth) sessions of eight
trials. Because each teani~s sessions requmired two or three hours to code. each
coder did approximately one-fourth of the coding of comments. All codlers did
one seesion of one team in order ic. check onl the reliability of the ccoiers. The
pairwise reliability coefficients amnswg three of tht coders- were .97. .9-3. and .94.
However, partly because lie coded what the other three coders ha~d recoirded als
suggestions as commands. the correlatiotis between the fourth coder's observa-
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tions and those of the other three coders were .10, .08, and .29. Thle data from
the tean~s he coded were eliminated from thle analysis. hI addition, data from

* . .nip* tearas which talked very infrequently, were eliminated because we judged
* ~that their data would distort. sonme of the percentage-wise or proportional results.

Consequently, data from only 18 of the 32 teams were used in the analysis.
First, we examnijed the effects of heuristics, session, and trial speed onl thle

team's verbalizations. As in the previous analyses, trial speed had powerful
effects on team verbal behavior. Fast trials elicited more comments per time
unit niadi by the whole team in tl~e verbal categories of commands, F(1, 16)
20.47..r < .001; suggestions, Ff1, 16) = 80.28, p < .0001; agreeing responses,

Ff1.i =
4 .4 5 , p < .051; and disagreeing responses, Ff1, 16) =7.50, p < .02,

than :.ow trials did. As would be expected. fast trials elicited more total team
communications than slow ones did, Ff1, 16) = 69.93. p < .0001.

Trial speed had different effects on how much one member dominated in
giving suggestions and ota how much one person disagreed more than the others.
On slow trials, one person dominated in giving suggestions more than on fast
trials, Ff1, 16) = 10.43, p < .01. However, more domination by one person in
disagreeing occurred on the fast. trials than on ,,low ones. Ff1, 16) = 6.58, p <
.05.

VTeamts consistently made more commands, Ff1. 16) =7.21, p < .02; more
t ask-related statements, Ff1, 16) = 4.14, T < COG: and more agreeing responses,
F(1, 16) = 10.86, p < .005; during thle first session t hanl during thle last session.
Total teani comminun icat ions followed thle ýs ane pa ttern, Ff(1, 16) = 7. 78, p < .02.
A T~rial Speed X Session interaction indicated that the decline in number of team

cominands from the first session to thle las;t one was greater oiý the fast trials.
F(1, 10) = 10.90, p < .005. There was an Heuristic X Session interaction on
MAXNO, the leadership measure for disagrceii-g responses, F( 1, 16) = 4.25, p <
.056; indicating that dominance iii disagreement decreased from the firstt to the
las-t session onl teavis without heuristics but iincreased for teamis given heuristics.

There were no significant correlations between team scores and the team
amount or leadership measures for any of thle verbal categories overall. It is
interesting to note. however. that team members did fit, into different roles.

F That is. the person who emnitted thle most of each type of verbalization gave
significantly miore than 33.V( of those responses. The foremost contributors of
commnandsi gave 6i8.111- of thle teaniWE commnands: suggestions. 52.6%.; questions,-.

I L. 6i4.8!;: task-relevant statenment s, 52.11/%: questions. 64.85f; agreements, 62.16.:
and disagieenienis, 71.3/'(. But. those who gave tile niost commands. sugges-
tions, aid disagreements to direct or redirect actions must not have beeni tile
most talented at the game because leadership onl thesse categories was uncorre-
lated with team scores. Suggestions were the mnost common type of verbalization
(nt = 16.0 per teami per 4 minutes. of trial timie): disagreeing responses were the
most uncommon (ni=I 2

Whenteammeasreswere b.rokema downm accorditng to hettrist ics, session. and

triaml xpeed. there wasConly one corr1elaion iA t Itat Wit.- hight enough to be cotisideree
meaningful in light of thle miniber of correiat ious which were computed. That
correlation. r(6) = .96. 1, < .003. indicated that t ht mnore dhisagreemenets that
occurred onl slow trials iii the last. zessionk aniong teamls not givemi hmeuristics. the
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better the teanm's score was.
The only discevrnible effect sex composition of the team had onl overall team

behavior occt'rred in the statenments category. Male majority teams had olne
member who dominated in making tasek-relevant statemtents more than femnale
majority team. did. Male majority MAXSTATE M = 59.81, Female in,-jority
MAXSTATE M = 46.48, p < .05 by pairwize comparison.

On an individual level, correlational analyses indicated that several verbal
categories were related to the rated influence of the individual on the team's
deciiat~a. Relative to others oil their teams, those who issued more commands,
r(30) - .40,p < .05; those who made more suggestions, r1,30) = .61,p < .001;
those who n.ade mcze disagreeing responses, r(30) =.52, p < .005; and those
wh6o mae& morel total commnents, r(30) =.75, p < .0001, were rated more inlflu-
eatial. Making suggestions was most strongly related to influence.

Some* inividual characteristics were related to the number and types of coin-
menut mae&. Older people made more suggestions, r(39) = .42, p < .02; made
wmre agreing, r(30) = .01, p < .001, and disagreeing responses, r(30) = .45, p <
.02; and made mores total task-related comnments, r(30) = .50, p < OOS5, than
younger people did. Also, individuals who had more computer experience made
More suggestioa than computer-inexperienced people did, r(54) = .33, p < .02.
A simtilar pastern appeared for video game players, r(54) = .26, p < .061.

hen wie examined the verbalizations, of men and women, we found that
womnen asked moae questions than men did, F(I, 52) = 7.39, p < .01. Relative

* to other team members, men made more task-relevant statements than women
did. Ff1, 28) =18.07, p < .001; and men made more suggestions than women
did. Ff1, 28) =5.85, y. < .05. When t le verbalisations of men and women were
considered in the context of different sex composition teams. similar results were
obtained. For instance. womten in female majority teams asked more questions
than people in any of the other teamst did, F(4. 49) = 2.710, Tý < .05. Relative to
other team members, nien in majority miale and majority female teamts made
more task-relevant statements thtan women in majority miale and majority female
teams did, F(3. 20) = 7.05.p < .005. Ah-o. although the overall F test. was not
significant. pairwise comparisons .alowed that mnen in majority inaiae teamis made
more suggestions than women in the same teams: mnale ZCOQUNT M = .46.
female ZCOUNT M =- .92. p < .05. Onl the other verbal categories,. no sex
differonces occurred.



Discussion

What type of person is most likely to lead in -iuch tasks" Which kinds of
teams perform better? Which task features affect behavior and performance?
How is communication involved?

L~eadershi

Fran the Wilson et &l. study, verbal particIpation or talking time was our
index to leadership. ftom that data, it appears that the only woman in a maale
majority team is likely to lead. That firjug is consistent with self-attention
theory (Mullen, 1963), which indicates that individuals in a minority are nmore
self-focused and are more likely to try to perform well. Peopk who are attuned
to the mental concentration demands of a task are m~ore likely to lead thman those
who focus oa the psychologically stressful aspects of the task are. Both of these

V. In ~~T h e z :~ Mc rd t dy tw the w me n inf ml aoiyt a swho talked
mor tanthe Woiltar eta inthl.l majority teams. which is a pattern

opoinde tof lheade lsho.n eth sec nondsud. hewotakdls reaeda
There is also reaso to question whether simple am~ount of talking is a good

more influential by fellow team members. The fact that video game players.
who talked less. were rated as mnore influential also mnakes us question whether

amount. rather than type. of verbalization is a good measure of leadership.
The video gamet player& pattern of behavior sugests thsat they may have been
leading by moving their cursor to the desired row rather thtan talking.

When we examined the type@ of verbalisation-. we found that commands.
suggestions. questions. agreeing re-ponses. and disagreeing responses were all
positively related to rated influence. Onl anl a priori basis. we define commands.
Suggestions. and disagreeing responses a:s directiave. leaderly behiaviorst. Viewed
in this way, older people, people wit It mnore computer experience. anad men acted
in more leaderiv ways. Women asked more quest ions. which msight be construed
as seeking leadership. tI an men did

Team Effect iveness

Our index of team perform~ance was sthe nutmber of poiwss scored by a1 team
ois a trial relative to a miaxinmum score generated by a mosdel. Th first study
indicated that teams that had a domjn~atit talkingt le~ader scoied woirse. stuggest.

F ing that mo~re even participation by all mtembers produces better jierforn111 iace
onl this type of task. Also. teams talta talked is, longter imieramuces performned

L better.
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The second study showed that giving teams heuristic information about
*xecuting thetask inmproved their performance. Teams also performed better in
later sessions as khey accrued experience on the task than they did in the first

RD • •Lsession. Teams performed bei-er when the time pressure created by the speed
of the moving targets was less.

But what team characteristics and ways of behaving zFected performance?
-'. 'Those teams whose members had more computer experience scored better. For

teams not given heuristic i6formation, all mate and majority male teams per.
formed better. Perhaps these teams performed better because men had more
computer and video game experience than women did. For teams with heuristics
in the first session and on fast trials, teams that talked less scored better and
these teams in which one person dominated talking and others fell quiet also
scored better. In the analysis of types of verbalisatiots, ',here were no factors
that generally affected team perforrita-ice.

Task Features

Tim3 pressure in performing the task aFected team behavior and perfor-
mance. Teams tarked more per minute and in shorter utterances on fast trials
when they had to hurry to handle the targets before they went off the screen.
One person tended to dominate th, talking on fast trials because there was no
tune fAr conversational turn-taking. Teams did not score as well on fast trials.
Probably teams performed worse on the fast trials because of the speed of the
targets, not because they talked more.

As the teams improved their scores in later sessions, they talked less with
fewer cmmands, task-related statements. and agreeing responses being made.
Also, one person dominated the talking more in later sessions than in the early
sessions. It seems that they talked less because they got familiar with the task
and communication became unnecessary rather titan that they improved their
performance because they talked less.

The Role of Conmmunication

All team members worked on the saine task with the same information on
each screen. Everyone could see each other's cursor movements. Verbal com-
munication would have been more necessary if they had not been able to see tie
other cursors. After a time. the task became routiine and members became adept
at responding by watching objects on the screen. Leadership communications
were handled more and more by cursor mnovenments.

Even with this reduced need for communication. team members did adopt
different coninitlication roles. One nieliber became the leader by issuing di-
rectives by commands or suggestions more than tihe others did. Others simply
agreed or made task-related but not directive statements or asked questions.
That leadership was not positively related to performance probably occurred
for several reasons. One reason was possibly that t he most able members were
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,ot the moot assertive. There was very little disagreement on the task so who-
,ever spoke up first took charge. We know that the experienced video players,

who may have been most skilled, did not ikpeak much.
Another factor may have been that verbal communication is quite time-

c copvnuing. That might explain why one person dominated talking on fast
'trials, I addition, visual communication was restricted by members' side by

Ei Mse seating and'their need to watch the targets on the screen. Consequently,
members would not have seen facial cues indicating that it was now their turn
to speak. Coordination of speech was impaired. Aural communication was
restricted by the headsets and microphones, which were a hindrance tc natu-
ral conversation. Therefore, communication played a more minor role in this
situation than in many others.

Conclusions

Older people, people with computer experience, and men emerged as leaders
om this task. The teams which performed best were those whose members were
comp~eer-experienced and teams who had been given information on strategies
for exmecting the task. Performance seemed to be hindered if a dominant talking
leader emerged on this particular task.
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